Abstract-For people living in the countryside, an effective long-distance medical and health service is very important. People living in western China, especially, require convenient communication in their native language with doctors working in a modern city. To address this problem, a multiple-language translation system for long-distance medical and outpatient services is discussed. This system initially provides a table containing basic information including disease names and symptoms for different medical classifications, and then translates the sentences selected from the table automatically using a machine translation system. Finally, a PDF file is created for the doctor and the patient. In this paper, the system construction and evaluation of the machine translation are introduced.
I. INTRODUCTION
Long-distance medical and health services via internet is extremely beneficial for people living in the countryside. A large percentage of people living in the countryside of Xinjiang cannot speak Mandarin or other languages, while most medical practitioners or doctors do not know the local language. Thus, there is a significant communication-gap between the doctors and the patients. Although a manual translation system could be a possible solution, it costs time and money, besides increasing the burden on patients [1] .
A study is going for overcoming the communication problems existing in the medical and health field by building a translation system. The system was built in three steps: first, we built a high-quality Chinese and Uyghur language corpora focusing on the various medical terms in collaboration with medical and health institutions. The corpora were carefully collected by hospital clinics and professionals from medical universities. Next, a set of parallel sentences (PS) including a larger volume of words used in the medical and health field was created. Finally, a translation system that searches the PS and a statistical machine translation (SMT) method were implemented.
When using the translation system, a patient first answers questions in his/her native language. The results of the translation obtained by searching through the PS followed by an SMT are then displayed on the table. Next, the patient selects the most suitable result from the translation result by clicking on the table buttons. Finally, a PDF file that will be used as an electronic medical record (EMR) is generated by the system automatically.
The remainder of this paper is organized as follows. The related works are presented in section 2, and discuss the overall translation system in section 3. Section 4 shows the experimental setup and analyzes the experimental results. The conclusions and future work will be presented in section 5.
II. RELATED WORKS
Until now, there have been only limited reports on domestic multilingual translation systems for health care research and development. In our previous study, we have reported an electronic medical record translation system that used the strategy of statistical and example-based machine translation for the Chinese and Uyghur languages [2] . The research group of the Ministry of Japan and Ikeda, reported a multi-language support system using a practical text-set for outpatient services [3, 4] . They also confirmed that the system performance deteriorates with a larger number of unknown words. Collection of all the relevant words and dialogs in a native language is considerably difficult. In this study, we report a high performance machine translation system focused on the outpatient service. Our system is built based on bilingual parallel sentences in Chinese and Uyghur, relevant to the medical field and the statistical machine translation method.
III. PREPARE YOUR PAPER BEFORE STYLING

A. Questionnaire for the Outpatient Service
An outpatient doctor may provide a patient's condition survey table, as shown in Figure 1 , to the patient. The patient answers each question in his/her native language. For demonstration illustration purposes, a Uyghur Latin alphabetbased questionnaire is presented.
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In addition, column (4) of Figure 2 shows the results of the original input strings that are repeatedly translated. Thus, the patient can repeatedly modify the original input, namely column (2) of Figure 2 , and choose the most satisfactory translation result to improve the accuracy of the machine translation. The MT provides only one result and the PS gives three, hence, the translation system in Figure 2 can display four different translation results. Finally, the patient can select and click column (3) or column (4) of Figure 2 according to the actual situation, using the right button "use." Then the system prints a PDF file in two languages. Finally, both the doctor and the patient can save the PDF file for electronic medical records.
B. Parallel Sentence and Statistical Machine Translation
This section describes the PS system and the decoder of the machine translation. 240K Chinese sentences including medical, medicine, and drug-names were developed in our previous research. Then, sentences in the Uyghur and Kazak languages corresponding to these Chinese sentences were added manually. Finally, a multi-lingual, aligned medical corpus was created for the system test [5] . We applied a machine translation software based on the general Moses software, developed by the Key Laboratory of multiple language information technology of the Xinjiang University [6, 7, 8] .
IV. EXPEXPERIMENTAL RESULTS
In order to confirm the effectiveness of the questionnaire, we investigated the test results of the PS and the SMT. Then, we tested the performance using an integrated system (PS and SMT).
A. Test Conditions
Ten students, interested in science and engineering, and proficient in Chinese and Uyghur, participated in the experiment. They were asked to enter their own experience of the pathology and relevant medical information. Six students, who specialized in medicine, checked the results of the translation.
To increase the usability of the system, the source language is set to Uyghur and target language is set to Chinese. Additionally,
1) We guaranteed confidentiality in this study. Private information was not revealed.
2) Each participant filled both the investigation form and the system-provided form. These two forms were filled with the same content and in the same order.
3) Taking into account the user's familiarity with the system operation, the two forms were repeated twice. Table1 shows examples of the questions. Answers were filled in both a paper-form and a system-provided form. The experiment was carried out with native speakers of the local language (Uyghur). The system assumes that 258 pairs of sentences can be used in the experiment. 
C. Tests using MT only
In this experiment, we assume that the machine translation is an independent implementation. Each sentence that appears in MT is compared with the results. TableⅡ shows the results of the 10 sentences using the PS search. The column, results of the PS (Chinese), includes results of translation by the PS for the source language (Uyghur).
The column, results of the MT, includes results by the MT for the source language (Uyghur). The column, indicating correctness, shows a manual evaluation of the MT for the source language (Uyghur). In this experiment, a total of 20 sentences were selected for the test and 10 sentences were evaluated after excluding repetitive sentences. From TableⅡ, it can be seen that there are four mistranslations among the 10 sentences or four of the translation results do not match the source language. In addition, for a sentence with ID:1 in Table II , although the result using MT and the result of the PS are close in meaning, the result by MT does not answer the question "What are the symptoms?", hence, it is judged as an incorrect result. From the above discussions, it is obvious that www.ijarai.thesai.org it is difficult to collect all the native language information used in the medical field and the machine translation technique cannot ensure the translation accuracy for the special terms used in the medical and health fields. If the mistranslation by machine translation is to be corrected using the PS search, then, the proposed method of merging both the PS and the SMT is feasible and complete. A real test EMR is shown in Appendix A. 
V. CONCLUSIONS
In this paper, we have presented a multiple-language translation system that focuses on long-distance medical and outpatient services. The system merges the PS and the SMT approaches and translates the dialogues of the doctors and patients automatically, to create an electronic medical record (EMR). Through experiments, we confirmed that the proposed method is feasible and practical.
In the future, we will further improve the system accuracy and extend the system to service more languages, such as languages along Silk Road.
